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Abstract 

Background: There is a lack of research about a potential education-related bias in assessment of patients with chronic 
pain. The aim of this study was to analyze whether low-educated men and women with chronic pain were less often 
selected to multidisciplinary rehabilitation than those with high education. 

Methods:lhe population consisted of consecutive patients (n = 595 women, 266 men) referred during a three-year period 
from mainly primary health care centers for a multidisciplinary team assessment at a pain rehabilitation clinic at a university 
hospital in Northern Sweden. Patient data were collected from the Swedish Quality Registry for Pain Rehabilitation National 
Pain Register. The outcome variable was being selected by the multidisciplinary team assessment to a multidisciplinary 
rehabilitation program. The independent variables were: sex, age, born outside Sweden, education, pain severity as well as 
the hospital, anxiety and depression scale (HADS). 

Results: Low-educated women were less often selected to multidisciplinary rehabilitation programs than high-educated 
women (OR 0.55, CI 0.30-0.98), even after control for age, being born outside Sweden, pain intensity and HADS. No 
significant findings were found when comparing the results between high- and low-educated men. 

Conclusion: Our findings can be interpreted as possible discrimination against low-educated women with chronic pain in 
hospital referrals to pain rehabilitation. There is a need for more gender-theoretical research emphasizing the importance of 
taking several power dimensions into account when analyzing possible bias in health care. 
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Introduction 

A large number of studies indicate that there is a gender bias to 
women's disadvantage, i.e. an unintended and systematic neglect 
of women, in health care [1,2]. Most of this research has been 
performed on coronary heart disease [3], but also in relation to 
other symptoms and diagnoses [1,4—6]. For example, the so-called 
"laundry bag project" (LBP) discovered gendered standards for 
dermatological treatment of common diagnoses. The study 
included gender-based quantitative analysis of treatment of all 
patients (n = 320 women, 42 1 men) referred to a dermatological 
clinic. The study showed that men with diagnoses of psoriasis or 
eczema received more whole-body UV treatment and more help 
with emollients than did women [5]. In economic terms, women 
patients subsidized the treatment budget of the clinic to a value of 
22 per cent. In similar ways, medically unjustified differences in 
the availability of examination and treatment for women 



compared to men have been demonstrated in connection with a 
number of other diseases, such as irritable bowel syndrome [1], 
renal transplantation, HIV and pain [6,7]. Gender bias in neck 
pain was found when Swedish interns were asked about the 
diagnosis and management of this group of patients. Non-specific 
somatic diagnoses, psychosocial questions, drug prescriptions and 
the expressed need of diagnostic support from a physiotherapist 
and an orthopedist were more commonly proposed for women 
than for men [7]. 

Gender bias may also mean that men are disadvantaged in 
health care [8], which has been discussed for example in relation 
to the treatment of depression [9] and osteoporosis [10] in older 
men. In these cases, diagnostic models have been developed for 
women while criteria to identify risk in men are not well 
established. A case study of osteoporosis from Gendered Innova- 
tions [10] has developed male reference populations and identified 
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medical conditions (especially among men) that are related to 
osteoporotic fracture, allowing for better evaluation of fracture risk 
in men. In addition, among patients with chronic pain, women 
participate in multidisciplinary rehabilitation programs (which are 
a combination of different physical and psychological interventions 
that is linked to teamwork) more often than men, and some studies 
have demonstrated that women benefit more from this kind of 
rehabilitation than men do [11]. Systematic reviews of treatment 
and rehabilitation of patients with chronic pain have shown 
evidence that multidisciplinary rehabilitation programs have 
superior effects on multidimensional outcomes compared to less 
intensive treatments [12-14]. However, most of the reviews do not 
analyze differences in treatment among men as compared to 
women. Thus, the question remains to study whether there is a 
gender bias in the treatment of chronic pain. 

Increasingly important has been to analyze not only gender, but 
to include multiple power dimensions in the analyzes of gender 
bias such as socioeconomic status, ethnicity and age. For example 
in Swedish health care, research on gender bias has shown that it is 
not women as a group but older, low-educated women who have 
worse outcome in stroke care [15]. However, overall rather few 
studies have been performed within this field of intersectional 
gender research. To the best of our knowledge there is no research 
analyzing whether or not low-educated women (and men) of 
various ages with chronic pain are less frequently selected for 
multidisciplinary rehabilitation compared to high-educated. 

The aim of this study was therefore to analyze whether low- 
educated men and women with chronic pain were less often 
selected for multidisciplinary rehabilitation than those with high 
education. 

Methods 

Ethical statement 

The study was approved by the Regional Ethics Vetting Board 
in Umea, Sweden. Informed consent was not required because we 
only handled unidentified register data. According to Swedish law 
(Swedish Ethical Review Act 2003;460, §§ 20-21, Swedish 
Personal Data Law 1998:204 § 19) informed consent is not 
required when dealing with unidentified register data (as was the 
case in our study). 

Setting 

The study was conducted in a clinical setting at the Pain 
Rehabilitation Clinic at Umea. University Hospital, Sweden. In 
order for a referred patient to be selected for assessment at the 
clinic the patients had to have a chronic disabling non-malignant 
diagnosis of chronic pain. Patients with serious somatic diagnoses 
(such as cancer, rheumatoid arthritis and neurological disorders 
that should be investigated by other specialist clinics) are excluded. 
The most frequent diagnostic groups at the clinic are columnar 
pain (50%) followed by extremity pain (18%) [16]. 

The selected patients were assessed during two days at the pain 
rehabilitation clinic by multidisciplinary diagnostic teams consist- 
ing of a specialist physician in rehabilitation medicine, a 
physiotherapist, a social worker, an occupational therapist and a 
psychologist if needed. If the multidisciplinary teams assessed that 
the patient was in need of multidisciplinary rehabilitation and 
fulfilled the inclusion criteria (described below), they were selected 
to participate in a rehabilitation program based on a bio- 
psychosocial model with cognitive behavioural principles [16]. 
The multidisciplinary rehabilitation program focused on pain 
management and education about pain and its consequences. 
Rehabilitation was based on collaboration within the multidisci- 



plinary team with the patient as an active team member. The 
patient was expected to participate with the team in goal setting 
and reaching the decided goals. A number of core sessions were 
conducted, e.g. physiotherapy (swimming pool exercise and 
relaxation exercises), ergonomics, education about pain mecha- 
nisms and coping with pain. At the end of the program contact 
was established with the patient's primary care physician. 

Inclusion criteria for referral to the multidisciplinary rehabili- 
tation program were (i) disabling non-malignant chronic and 
complex musculoskeletal pain (on sick leave or experiencing major 
interference in daily life due to chronic pain); (it) age 18-65 years; 
(Hi) no further medical investigations needed; (is) written consent to 
participate in and attend the multidisciplinary program; (v) 
agreement not to have parallel contacts with therapists such as 
physiotherapists while attending the multidisciplinary pain reha- 
bilitation program. 

Population 

The population consisted of consecutive patients (n = 595 
women, 266 men) referred mainly from primary health care 
centers to the pain rehabilitation clinic and assessed between 5 
November 2007 and 13 December 2010. 

Design and data collection 

Patient data were collected from the Swedish Quality Registry 
for Pain Rehabilitation National Pain Register (SQRP) [17] and 
linked to the patients' individual records containing the final 
decision on being selected or not to multidisciplinary rehabilitation 
programs. The SQRP register has aggregated data since 1998 of 
all patients referred to the majority of Swedish rehabilitation units. 
The SQRP is based on patients' information from validated self- 
administered questionnaires completed before the first multidisci- 
plinary assessment [17]. The patients completed the set of 
questionnaires at home the night before the assessment and the 
questions refer to pain experiences during the day before the 
assessment. The questionnaires were handed in on the day of 
assessment and were subsequently registered in SQRP. 

Outcome variable 

The outcome variable was being selected ( = 1) for a multidis- 
ciplinary rehabilitation program as compared to not being selected 
( = 0). 

Independent variables 

The following independent variables were used: sex, age (used 
as a continuous variable) and country of birth (Sweden, other 
Nordic country, Europe (except Nordic countries) and other 
country) recoded as born outside of Sweden = 1 , born in 
Sweden = 0. Education was measured with the following question: 
Which is your highest completed level of education? The following 
four answer alternatives were given: 1 . Nine years of compulsory 
school, 2. Two- or three-year secondary high school (including 
both theoretical programs and vocational training), 3. University 
studies 4. Other education (which could mean in-service training 
supported by a company or organization, folk high school etc.). 
Low-educated was defined as having completed compulsory 
school (=1) as compared to all other completed forms of 
education. 

To adjust for depression and anxiety, the often used and 
validated 14-item self-reported HADS (Hospital, anxiety and 
depression) scale was used [18]. Due to high correlation between 
the anxiety and the depression scale, the two scales were combined 
into a continuous variable with a total range of 0-42 [19]. In the 
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multivariate logistic regression analyzes, low HADS equals O.The 
HADS has proven to be reliable and valid when used to assess 
symptom severity in anxiety and depression among somatic, 
psychiatric and primary care patients [20] . 

Pain severity was used as a continuous variable (range 0-6) 
based on a subscale from the Multidimensional Pain Inventory 
(MPI), Part I [21,22]. In the multivariate logistic regression 
analyzes, low pain severity equals 0. The MPI has demonstrated 
good reliability and validity for patients with chronic pain [23]. 

Statistical analysis 

The associations between low education and referral to 
multidisciplinary rehabilitation programs were investigated for 
men and women separately by means of multivariate logistic 
regression analyzes, using SPSS statistical package (SPSS version 
18 for Windows). The first model (Model 0) consisted of bivariate 
associations. The following models were age-adjusted. Model 1 
included the variable 'born outside Sweden' while model 2 also 
included HADS and pain severity. As significance tests we used 
chi-square for dichotomous variables and t-test for continuous 
variables. The correlation between the confounders was <0.3. 

Availability of data 

The SQRP is a national quality registry supported by the 
Swedish Association of the Local Authorities and Regions and 
connected to the Uppsala Clinical Research Center (UCR). Our 
dataset has great potential for secondary analysis. The data are not 
freely available but collaborative ideas are welcome. Britt-Marie 
Stalnacke is the contact person. The website with documentation 
for the SQRP and detailed information about variables is available 
at http://www.ucr.uu/nrs/. 

Results 

The distribution of the dependent and independent variables for 
men and women are shown in Tables 1 and 2. 

The tables show that significantly more women than men were 
selected for multidisciplinary rehabilitation. More men than 
women were born abroad. For the other variables, no significant 
differences between men and women were found. Around 1 5 per 
cent were low-educated. 

Table 3 shows the logistic regression analyzes in four age- 
adjusted models for men and women separately with referral to 
multidisciplinary rehabilitation programs as outcome. 

The table shows that low-educated women were less often 
selected for multidisciplinary rehabilitation programs as compared 
to high-educated women. The odds ratios for low education were 
significant in all models and did not particularly attenuate in the 
fully adjusted model (from 0.53 in the univariate to 0.55 in the last 
model). Among men, there were no significant odds ratios between 
low education and referral to multidisciplinary rehabilitation 
programs in any of the models. But the odds ratios pointed in the 
same direction as among women. None of the other independent 



variables were significantly related to multidisciplinary rehabilita- 
tion among men or women. 

Discussion 

This study aimed to analyze whether low-educated men and 
women with chronic pain were less often selected for multidisci- 
plinary rehabilitation compared to high-educated. We found that 
low-educated women were less often selected for multidisciplinary 
rehabilitation programs than high-educated women and that this 
relationship remained almost unchanged after control for all the 
covariates (including pain intensity and mental illness). 

A possible explanation to these findings may be that women 
with lower levels of education might be less likely to fulfil the 
inclusion criteria. Women might for example be more likely to 
need further medical investigations or be less likely to agree to give 
up their contacts with other. However, neither low-educated nor 
women were overrepresented among those who needed further 
medical investigation (data not shown). In addition, almost 
everyone who was selected to the multidisciplinary rehabilitation 
programs agreed to participate. Thus, the fact that low-educated 
women were not referred to multidisciplinary rehabilitation as 
often as high-educated women cannot be explained by such 
factors. 

Overall, there is a lack of international studies about possible 
bias in referral of low-educated patients to pain rehabilitation. 
However, our findings are in line with a broader scope of research, 
demonstrating socioeconomic bias in specialist health care [24— 
28]. A comprehensive study of health care utilization in 12 EU 
member states found consistent evidence that the wealthy and/or 
high-educated were more likely to have contact with medical 
specialists than the poor and low-educated [28]. Moreover, 
selection for cardiac rehabilitation has been found to favor 
participants with good prognosis and disfavor patients from 
deprived areas who tend to have poorer prognosis [24,26]. Also 
waiting time for carotid surgery after stroke was significandy 
longer for low-income patients compared with high-income 
patients [27,29]. However, gender differences were not analyzed 
in these studies. 

The current finding that low-educated women with chronic 
musculoskeletal pain were less often selected for multidisciplinary 
rehabilitation programs is surprising for several reasons. First, 
consistent findings point to socioeconomic indicators, such as 
educational level, as strong predictors of musculoskeletal disorders 
and reporting of chronic pain conditions in both men and women 
[30-34]. MacFarlaine et al. found that low socioeconomic status in 
adulthood was associated with major regional musculoskeletal pain 
and chronic widespread pain [32]. Individuals in the lowest 
socioeconomic class had a three-fold increased risk of widespread 
pain, and the impact of childhood socioeconomic status was less 
prominent than adult socioeconomic status [32]. In addition 
Overland et al. found that individuals with widespread musculo- 
skeletal pain were characterized by being women, having lower 



Table 1. Prevalence of dichotomous covariates among women and men, 


n = 


861 (per cent). 










Women n = 595 


n 


Men n = 266 


n 


p-value 


Multidisciplinary rehabilitation 


28.4 


169 18.4 


49 


0.002 


Low-educated 


16.1 


96 


14.4 


38 


0.542 


Born outside Sweden 


9.4 


56 


14.7 


39 


0.026 



doi:1 0.1 371 /journal.pone.00971 34.t001 
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Table 2. Prevalence of continuous covariates between women and men, n = 861 (mean (SD)). 



Women n = 595 Men n = 266 p-value 

Age 39.9 (10.9) 40.8 (10.9) 0.301 

HADS 14.9(8.1) 15.0(8.4) 0.810 

Pain severity 4.4 (0.9) 4.3 (0.9) 0.402 



doi:1 0.1 371 /journal.pone.00971 34.W02 

education/lower household income, poor general health including 
higher prevalence of common mental disorders and higher risk for 
future disability pension [35] . Based on these findings one should 
expect that lower educated women and men with chronic 
musculoskeletal pain conditions were at least equally prioritized 
with respect to multidisciplinary treatment at specialized rehabil- 
itation clinics [36]. 

Second, our findings demonstrated a limited impact of age, 
being born outside Sweden, pain intensity and mental illness on 
the relation between education and being selected for rehabilita- 
tion programs. These findings indicate that gender bias may be at 
stake and that the combination of gender and education play a 
significant role when deciding who is suitable for multidisciplinary 
rehabilitation. 

Third, Sweden is a country well-known for its historical political 
engagement for achieving increased equality in society. According 
to Swedish law, the overall goal for health care is that it should be 
given on equal terms for the whole population [36]. Our findings 
point in the direction of discrimination against low-educated 
women in the rehabilitation of chronic pain which is not in 
accordance with the Swedish law. 

More women than men were referred to rehabilitation. An 
explanation could be simply the fact that the prevalence of pain is 
higher in women than men [37,38]. Another explanation could be 
that men with pain are more often referred to specialist treatment 
and therefore get more precise diagnoses and treatment than 
women [7] . However, the patients in our register were assessed at 
a specialist clinic. Our findings cannot be interpreted as a gender 
bias against men because we do not know the clinical reasons 
behind these findings. 

In general, our findings are in line with gender-theoretical 
research emphasizing the importance of taking several power 
dimensions into account when analyzing possible bias in treatment 
[39,40]. Thus, our findings draw attention to the importance of 
not viewing men and women as static groups but analyzing 
differences within (and similarities across) the group of men and 
women. Intersectional approaches mean that dimensions of 
inequalities do not simply accumulate. Instead one category such 
as 'low education' takes its meaning from another such as 'gender' 
and new hybrids develop as these categories are new hybrid 
structures which emerge at the intersections of inequality [41]. 
Qualitative methods could preferably be used in order to 
understand the meaning of such hybrids in pain rehabilitation. 
Thus, there is a need for more intersectional research about what 
happens in the meeting between patients and care-givers. In this 
study, we have no such measures. 

Limitations and strengths 

The current study is based on register data which has some 
limitations. Above we discuss that our findings point in the 
direction of discrimination of low-educated women. Discrimina- 
tion can be seen to exist if high and low educated women have the 
same health needs but receive different treatment. However, the 



lack of certain social and clinical variables in the SQRP register 
about health needs prohibits us from drawing firm conclusions 
about discrimination. Even though we assume that rehabilitation is 
the best treatment for the patients referred to the pain 
rehabilitation clinic, it could be the case that the evaluating teams 
concluded that the low educated women would not benefit from 
the programs due to for example manual workload, domestic 
strain and less possibility to rest. But none of these circumstances 
are considered contra-indicative of multidisciplinary rehabilita- 
tion, and should not be relevant when decisions are taken by 
multidisciplinary teams. As the rehabilitation programs take into 
account the individual needs of the patients and support them to 
set their own goals, we have no reason to believe that the needs of 
lower educated women are not attended to in the assessment. 
Since the physicians examine patients by standard procedures we 
do not believe that mis-diagnosis in women with low education is a 
problem. 

Due to the limitations of the register data we do not have 
information on diagnoses of diseases causing the pain. However, in 
a previous study from the pain rehabilitation clinic (with access to 
diagnoses) no significant differences were found in diagnostic 
groups between patients being selected for multidisciplinary 
rehabilitation compared to all assessed patients [16]. In addition, 
there are strict selection criteria for the pain rehabilitation clinic in 
our study, which means that in order to get an initial appointment 
at the clinic, the patients must have a disabling non-malignant 
diagnosis of chronic pain and that other diagnoses (such as cancer, 
rheumatoid arthritis, neurological disorders) are excluded. 

Co-morbidity could be the basis of different therapeutic efforts 
in patients with different levels of education. Our register 
contained information about the most important comorbid 
conditions, which are depression and anxiety [43,44]. We have 
performed sensitivity analyzes with clinical cut-off points for 
depression and for anxiety (with case level >10 in HADS). The 
inclusion of the clinical cut-off points for depression and anxiety 
separately did not change the overall findings. But a limitation is 
that we do not have information about other comorbidity, for 
example post-traumatic stress symptoms and fear avoidance. 
Earlier research shows no socioeconomic differences in post- 
traumatic stress symptoms [42]. Comorbid symptoms of fear 
avoidance are not contra-indicative of multidisciplinary pain 
rehabilitation and are dealt with in rehabilitation programs. A 
minority of the patients referred to the Pain Rehabilitation Clinic 
suffered from other physical diseases and were referred to other 
clinics. As this is a very small group we have no reason to believe 
that low-educated women are over-represented among them. 

Due to these methodological uncertainties, we interpret our 
findings as a possible (in contrast to a confirmed) discrimination 
against low-educated women. There is a need for more empirical 
research about the topic with studies which have more clinical 
data as well as more information about the decision making 
process. 
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More women than men were referred to the rehabilitation 
clinic. Therefore, lack of significant findings between educational 
level and selection for multidisciplinary rehabilitation among men 
may be due to a type 2-error. Use of an already established registry 
(SQORP) for measures of socio-demographic data and pain 
indicators restricted the possibility of including other measures of 
interest. On the other hand, the measures included are validated 
and have been widely used in clinical practice for assessment of 
pain severity, anxiety and depression. 

Low education was defined as not having education beyond 
compulsory school, but what is 'low' can always be discussed. 
Sensitivity analyzes were performed with other dichotomizations,- 
such as no education beyond secondary high school, which 
showed similar results. Therefore, we chose to use the lowest level 
of educational attainment. 

The main strength of the present study is the relatively high 
number of patients included and that recruitment of participants 
was restricted to one specific rehabilitation clinic. During the 
three-year inclusion period, the procedures for multidisciplinary 
team assessments did not change, thus enhancing the reliability of 
the data. In addition the team assessment was performed by 
experienced professionals with high staff continuity during the 
data collection period. Further, SQRP is a national register for 
pain rehabilitation and includes approximately 80% of pain 
management programs in Sweden [17]. The procedure used by 
the multidisciplinary team for selection of patients for multidisci- 
plinary rehabilitation is similar throughout Sweden; thus, we can 
assume that the generalisability of the study is good on a national 
level. 

Moreover, since comparable multidisciplinary assessment and 
selection visits often precede participation in rehabilitation 
programs in other counties as well [16], and since the MPI and 
HADS questionnaires have been widely used for measuring 
chronic pain, depression and anxiety in a range of pain 
rehabilitation contexts [20], we can assume that the generalisa- 
bility of the study is good to countries with similar organization for 
the rehabilitation of patients with chronic pain. 

Our outcome measure takes account of both diagnostic 
(International Classification of Diseases, 10th version (ICD-10)) 
and functional (International Classification of Disability, Impair- 
ment and Handicap (ICIDH)) components [17]. The SQRP 
consists of validated scales [20,21]. Selection criteria and 
assessment procedures for multidisciplinary rehabilitation are 
relatively similar across countries that offer organized treatment 
of patients with chronic pain [16]; thus, we can assume that the 
external validity of the study is relatively good. 

In this study general practitioners referred the patients to a 
specialist pain rehabilitation clinic. Thus, the patients represent a 
selected group with a more complex chronic pain condition than 
patients treated in primary care. More research on this topic is 
needed in other contexts - both other clinical contexts and various 
geographical locations. 

Conclusions 

Our findings can be interpreted as possible discrimination 
against low-educated women with chronic pain in hospital 
referrals to multidisciplinary pain rehabilitation. More research 
is needed to analyze whether such discrimination also occurs in 
other clinical settings. There is a need for more gender-theoretical 
research emphasizing the importance of taking several power 
dimensions into account when analyzing possible bias in 
treatment. 
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